Abstract
Objectives-To analyse the association between chondrocalcinosis and osteoarthritis (OA) ofthe hands and knees in an unselected elderly rural population. Methods-A community based cross sectional study was performed in individuals randomly selected from a previous epidemiological survey on the prevalence of chondrocalcinosis in people older than 60 years from Osona county, Catalonia, northeastern Spain. Radiological OA (grade 2 or more of Keligren's classification) was evaluated in 26 individuals with chondrocalcinosis and in 104 controls. A total of 18 articular areas of both knees (medial and lateral tibiofemoral compartments) and hands (first, second and third metacarpophalangeal (MCP), first carpometacarpal, trapezium-scaphoid, radiocarpal and distal radioulnar joints) were studied. Results-Radiological changes of OA in the knees were more common in subjects with chondrocalcinosis than in those without it, with an odds ratio adjusted for age and gender (aOR) of 4-3 (95% confidence interval (CI) 1P6 to 11-8, Association between chondrocalcinosis and osteoarthritis locations, and three in the metacarpophalangeal joints). 3 In the present study, conducted two years after the aforementioned cross sectional study was completed, the original radiographs were examined for the presence of OA. Because one of the radiographs was not available, 26 cases of chondrocalcinosis were included in our study and 104 individuals without chondrocalcinosis were randomly selected as controls. In each of the cases and controls, radiographic presence of OA was evaluated for the following joints: first, second, and third metacarpophalangeal, first carpometacarpal, trapeziumscaphoid, radiocarpal, and inferior radioulnar of both hands, in addition to the medial and lateral tibiofemoral compartnents of both knees. Kellgren and Lawrence's 16 graded criteria were used to define the presence of OA. Grade II (the finding of an unequivocal osteophyte) was considered OA, while grades III and IV were considered to be severe OA. The radiographs were read independently by two observers (RS, EK) who were ignorant of the data from the questionnaires. If there was a discrepancy between the conclusions drawn by the observers regarding any radiograph, it was re-examined and a consensus agreed.
STATISTICAL ANALYSIS
Interobserver agreement for each grade in Kellgren and Lawrence's classification criteria of OA was assessed using the weighted K statistic.'7 Odds ratios with 95% confidence intervals (CI) were used to evaluate the degree of the association between OA and chondrocalcinosis. The x2 test was used to determine statistical significance. When an expected frequency of less than five was found in one of the cells, Fischer's exact method was used as the test of statistical significance. Because age The degree of agreement among the two observers in the diagnosis of OA was high, with a weighted K estimator greater than 0-6 in all the joints studied, with the exception of the first left metacarpophalangeal, for which K was 0 53. The highest rate of agreement was obtained for the third right metacarpophalangeal joint (K 0 82). Table 1 shows the frequency of OA in each of the joints studied, for both patients with chondrocalcinosis and controls, together with crude odds ratios (OR) and those adjusted for age and gender (aOR). Knee OA (radiographic changes of grade 2 or greater in one or more of the four compartments analysed) was more frequently found in individuals with chondrocalcinosis than in controls (aOR 4-3; 95% CI 1 6 to 118). If only severe OA (grade 3 or 4) was considered, the association was weaker, although still significant (aOR 3; 95% CI 1-1 to 8-1). When the association between OA and chondrocalcinosis was analysed separately for the two tibiofemoral compartments, a positive significant association was observed for the lateral compartment (aOR 5-5; 95% CI 2 to 14.9), but not the medial compartment (aOR 1 9; 95% CI 07 to 5). In addition, the involvement of the lateral compartment without involvement of the medial side was more frequent in individuals with chondrocalcinosis than in the controls (aOR 4'8; 95% CI 1-3 to 17-4). When all the evaluated compartments of the knee were included, an increased frequency of OA was observed among those with chondrocalcinosis (table 2). 8 8) . This association was also evident when the first metacarpophalangeal joint of both hands was excluded-that is to say, when the presence of OA was analysed only for the second or third metacarpophalangeal (aOR 3-1; 95% CI 1 1 to 8-7). Both associations were also observed when the relation between OA and chondrocalcinosis was evaluated regarding the number of metacarpophalangeal joints analysed (data not shown). Severe OA of the second or third metacarpophalangeal joints was more frequent among people with chondrocalcinosis, though the difference was not statistically significant.
When a separate analysis was made for each of the metacarpophalangeal joints, the positive association between OA and chondrocalcinosis was present only in the left hand (table 1) . OA in the trapezium-scaphoid, first carpometacarpal and distal radioulnar joints was slightly more frequent in the group with chondrocalcinosis, but the differences were not significant. Only two subjects had radiocarpal OA; neither of the two had chondrocalcinosis.
Discussion
The results of this study show that individuals with chondrocalcinosis had more osteoarthritic changes in their hands and knees than those without chondrocalcinosis. However, the magnitude of the association between OA and chondrocalcinosis varied depending on the articular areas analysed. The association was particularly strong in the lateral compartment of the knee, and in the first three metacarpophalangeal joints of the left hand.
The relation between OA and chondrocalcinosis has been studied previously. In one study of 338 biopsy specimens of the knee, chondrocalcinosis was six times more frequent in osteoarthritic knees than in those that were non-osteoarthritic, after adjusting for age and gender. 12 Almost all the radiographic studies7-11 agree that OA is more frequent in those individuals that have chondrocalcinosis than in those that do not. However, homogeneity does not exist between studies regarding the articular areas evaluated, the criteria used to define OA, or the statistical methods used. Moreover, these studies compared the frequency of OA between a group of patients with chondrocalcinosis (previously selected for their rheumatic complaints) with a nonrheumatic 'control' population without chondrocalcinosis-a circumstance that could result in a bias of the real association between both entities. In this respect, we are aware of only one previous study on the association between OA and chondrocalcinosis of the knees, carried out in a representative sample of that the involvement of the medial compartment in patients with chondrocalcinosis was less evident than that of patients with OA.
Moreover, in one of the studies21 osteophytes were more frequently identified in the lateral compartment than in the medial side. More recently, in a large study of knee radiographic patterns of OA patients, it was found that the involvement of the lateral tibiofemoral side had a greater degree of association with chondrocalcinosis.22 This is the first study in which the association between OA and chondrocalcinosis has been analysed in several articular areas of the hand in an unselected population. As in previous studies,6-9 we have found a statistically significant association between metacarpophalangeal OA and chondrocalcinosis, especially for the second and third joints. The fact that the association was significant only when the left hand was analysed is curious and unexpected, although this finding could be explained by the population included in our study. Metacarpophalangeal OA is frequent in the rural Spanish population,23 and is most probably related to repetitive manual labour.23 24 As this type of lesion is predominant in the right hand,2325 the degree of association between OA and chondrocalcinosis could be masked by this phenomenon and therefore be less evident than in the left or nondominant hand.
The present study has several limitations. First, as the 'cases' were pre-existing we can establish an association, but cannot be certain about its directionality: that is to say, it is not clear whether the pyrophosphate deposits are the predisposing factor that triggers the articular lesion, or the consequence of the degenerating process in the articular cartilage.26 Second, lateral knee radiographs were not taken. These projections are required to evaluate the patellofemoral compartment that is said to be affected, characteristically and in isolation, in chondrocalcinosis,8 21 though this was not confirmed in a recent study. 27 Third, analysis of the femorotibial compartments without radiographs during weight bearing makes it more difficult to detect definite joint space narrowing; however, evaluation of the less involved compartment is problematic in the weight bearing projection.20 27 We believe, nevertheless, that these limitations have not influenced the nature of the results of our study. The absence of radiocarpal OA in the present patients is somewhat surprising, especially as Resnick et a128 found it to be characteristic of chondrocalcinosis. Our findings may be explained by the fact that the presence of typical osteophytes was required in our definition of OA, while joint space narrowing and subchondral sclerosis are the most frequent radiological signs of radiocarpal OA.28 As Felson et a12 suggested, an overdiagnosis of OA in subjects with chondrocalcinosis (information bias) cannot be discarded; however, as the K estimator was high and the observers assessed the joints independently, we believe that information bias was unlikely inr this study. Finally, the sample size was relatively small, thus there was insufficient power to study the association in several joints or in subgroups of subjects.
We conclude that there was an association between osteoarthritis and chondrocalcinosis in an elderly population sample selected independently of rheumatic complaints. People with chondrocalcinosis had a greater prevalence of osteoarthritis in the knees, especially in the lateral compartment. In addition, osteoarthritis in the first three metacarpophalangeal joints of the left or non-dominant hand was more frequent in people with chondrocalcinosis than in those without it.
